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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a servo control 
device capable of providing high following accuracy without 
accompanying an overshoot or continuous vibration. 
SOLUTION: A compensation signal computing unit 10 
generates a target command increment value that is a 
component allowing follow of a control target 1 with a 
command increment value that is increment in a sampling 
period of a command as input, and sends it to a controller 
20. The compensation signal computing unit 10 generates a 
compensation signal compensating a difference between the 
command increment value and the target command 
increment value, and sends it to a control target 1. The 
controller 20 sends control input to the control target 1 
such that the command coincides with output of the control 
target 1 , with the target command increment value and the 
output of the control target 1 as the input. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

The controller which sends a control input to said controlled system so that the target command 
which is the integrated value of said target command delta value, and the output of said controlled 
system may be made in agreement by considering the target command delta value which is the 
component which can follow said controlled system of the command delta value which is the servo 
control which controls a controlled system according to a command, and is an increment between 
the sampling periods of said command, and the output of said controlled system as an input, 
The servo control which has the compensatory-signal computing element which generates the 
compensatory signal with which the difference of said command delta value and said target 
command delta value is compensated, and is sent to said controlled system while generating said 
target command delta value by considering said command delta value as an input and sending to 
said controller. 
[Claim 2] 

Said compensatory-signal computing element is a servo control according to claim 1 which has the 
1st filter which filters said command delta value and extracts said target command delta value, and 
the subtractor which subtracts said target command delta value from said command delta value in 
order to acquire said compensatory signal. 
[Claim 3] 

Said compensatory-signal computing element is a servo control according to claim 2 which has 
further the multiplier which carries out the multiplication of the adjustment gain to said 
compensatory signal, and is sent to said controlled system. 
[Claim 4] 

Said compensatory-signal computing element is a servo control according to claim 3 which has 
further the 1st phase adjuster which carries out phase adjustment of said command delta value, and 
is sent to said subtractor, and the 2nd phase adjuster which carries out phase adjustment of this 
command delta value, and is sent to said 1st filter. 
[Claim 5] 

Said compensatory-signal computing element is a servo control according to claim 3 which has 
further the 1st phase adjuster which carries out phase adjustment of the output of said subtractor, 
and is sent to said multiplier, and the 2nd phase adjuster which carries out phase adjustment of said 
target delta value extracted with said 1st filter, and is sent to said controller. 
[Claim 6] 

Said compensatory-signal computing element is a servo control according to claim 3 which has 
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further the 2nd filter which filters said command delta value of an input beforehand. 
[Claim 7] 

Said controller is a servo control according to claim 1 which is the predictor-control machine which 
determines in the first half that a control input will make the performance index about the deflection 
forecast control input, and control-input delta value of future time of day in said controlled system 
into min. 
[Claim 8] 

Said controller is a servo control according to claim 1 which is the position control machine which 
adjusts said control input so that the target command which integrates said target command delta 
value and is obtained, and the output of said controlled system may be made in agreement. 
[Claim 9] 

Said controlled system contains a motor and its speed-control machine, 

Said controller gives a rate command to said speed-control machine as said control input, 

Said compensatory-signal computing element is a servo control according to claim 1 which gives the 

feedforward signal with which a rate or torque is compensated to said speed-control machine as 

said compensatory signal. 

[Claim 10] 

Said controlled system contains a motor and its torque control machine, 

Said controller gives a torque command to said torque control machine as said control input, 
Said compensatory-signal computing element is a servo control according to claim 1 which gives the 
feedforward signal with which torque is compensated to said torque control machine as said 
compensatory signal. 
[Claim 11] 

The servo control according to claim 9 or 10 said whose motor is a rectilinear-propagation mold 

motor. 

[Claim 12] 

The servo control according to claim 4 or 5 said whose 1st or 2nd phase adjuster is a low pass 

filter. 

[Claim 13] 

The servo control according to claim 4 or 5 said whose 1st or 2nd phase adjuster is a high-pass 

filter. 

[Claim 14] 

The servo control according to claim 4 or 5 said whose 1st or 2nd phase adjuster is a delay machine 
with which a signal is delayed by the time amount specified with the parameter for phase 
adjustment. 
[Claim 15] 

The servo control according to claim 2 said whose 1st filter is a recursive filter. 
[Claim 16] 

The servo control according to claim 2 said whose 1st filter is a non-recursive filter. 
[Claim 17] 

The servo control according to claim 6 said whose 2nd filter is a recursive filter. 
[Claim 18] 

The servo control according to claim 6 said whose 2nd filter is a non-recursive filter. 
[Claim 19] 

Said position control machine is a servo control according to claim 8 which determines a control 
input with proportion of the deflection of the target command which integrates said target command 
delta value and is obtained, and the location of said motor, an integral, either of the derivation, or 
those combination. 
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[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the servo control which drives the machining machine which needs a high 
command flattery precision, semiconductor fabrication machines and equipment, a mounting 
machine, etc. 
[0002] 

[Description of the Prior Art] 

Various configurations are proposed from the former as a servo control which gives a control input 
to a controlled system so that the output of a controlled system may be made in agreement with a 
target command (see the patent reference 1 and 2 by these people). 
[0003] 

Drawing 7 is the block diagram showing the configuration of the predictor-control machine used for 

the conventional servo control indicated by the patent reference 1. 

[0004] 

The predictor-control machine 61 has memory 62-65, the computing element 66, the subtracter 67, 
and the integrator 68. And the predictor-control machine 61 is current time i-Ts (time of day i is 
called for convenience hereafter.) so that the output of a controlled system may be made in 
agreement with a target command. Ts: Give control-input u (i) to a controlled system in a sampling 
period by considering target command delta value deltar (i+M) of M sampling future, and delta value 
(output delta value being called hereafter) deltay (i-K) of the output of the controlled system of K 
(K>=0) sampling past as an input. 
[0005] 

Memory 62 memorizes the target command delta value for two or more samplings. Memory 63 
memorizes the constant E for control, v~K +1, — , vM and pO, — , pNa-1, g1, — , gNb+K -1. Memory 
64 memorizes the output delta value for two or more samplings. Memory 65 memorizes the control 
input for two or more samplings. 
[0006] 

A subtractor 67 searches for the difference of target command delta value deltar (i-K) of K sampling 
past, and output delta value deltay (i-K). An integrator 68 asks for deflection e (i-K) by integrating 
the output of a subtractor 67. 
[0007] 

A computing element 66 is about control-input u (i) so that the future deflection forecast calculated 
using the transfer function model from the control input of a controlled system to an output, 
deflection, and the performance index about a control input may serve as min, 
[0008] 
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[Equation 1] 



[0009] 

It asks by carrying out. 
[0010] 

Drawing 8 is the block diagram showing the configuration of the servo control which applied the 
predictor-control machine shown in drawing 7 . The control input from the predictor-control 
machine 61 is given to the motor controller 3 with the output of a controlled system. And a motor 2 
drives by control of the motor controller 3. difference — a vessel 69 generates an output delta 
value from the output of a controlled system, and sends it to the predictor-control machine 61. 
[0011] 

Since a control input is determined that the deflection forecast of the future will serve as min 
according to this configuration, a servo control with a sufficient flattery precision is realized. 
[0012] 

Moreover, the servo control with a high flattery precision which contains in it the feedforward signal 
creation command filter who does not degrade predictability even if feedforward control is 
performed to the patent reference 3 by this application is proposed. 
[0013] 

[Patent reference 1] 

The patent No. 3175877 official report 

[Patent reference 2] 

International disclosure WO 93/20489 

[Patent reference 3] 

JP,2002-62906,A 

[0014] 

[Problem(s) to be Solved by the Invention] 

Since the conventional servo control could not compensate lack of the driving torque resulting from 
delay of control, fluctuation of a load, friction, etc. by dynamic characteristics, it had the problem of 
producing a following error to big fluctuation of a rate or acceleration. 
[0015] 

Moreover, when the parameter was adjusted so that a command response might be improved in 
order to improve such a following error, there was also a problem that it will be accompanied by the 
transient overshoot or continuous oscillation. 
[0016] 

The object of this invention is offering the servo control which can acquire a high flattery precision, 

without being accompanied by the transient overshoot or continuous oscillation. 

[0017] 

[Means for Solving the Problem] 

In order to attain the above-mentioned object, the servo control of this invention The target 
command delta value which is the component which can follow said controlled system of the 
command delta value which is the servo control which controls a controlled system according to a 
command, and is an increment between the sampling periods of said command, The controller which 
sends a control input to said controlled system so that the target command which is the integrated 
value of said target command delta value, and the output of said controlled system may be made in 
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agreement by considering the output of said controlled system as an input. While generating said 
target command delta value by considering said command delta value as an input and sending to 
said controller, it has the compensatory-signal computing element which generates the 
compensatory signal with which the difference of said command delta value and said target 
command delta value is compensated, and is sent to said controlled system. 
[0018] 

Therefore, only when a controller cannot be followed since change of a rate or acceleration is large 
while a controller controls a controlled system according to the target command delta value which 
can be followed with the controller generated from the command delta value by the compensatory- 
signal computing element according to this invention, a compensatory-signal computing element 
compensates the difference of a command delta value and a target command delta value with 
feedforward's compensatory signal over a controlled system. 
[0019] 

Moreover, said compensatory-signal computing element may have the 1st filter which filters said 
command delta value and extracts said target command delta value, and the subtractor which 
subtracts said target command delta value from said command delta value in order to acquire said 
compensatory signal. 
[0020] 

Moreover, said compensatory-signal computing element may have further the multiplier which 
carries out the multiplication of the adjustment gain to said compensatory signal, and is sent to said 
controlled system. 
[0021] 

Moreover, said compensatory-signal computing element may have further the 1st phase adjuster 
which carries out phase adjustment of said command delta value, and is sent to said subtractor, and 
the 2nd phase adjuster which carries out phase adjustment of this command delta value, and is sent 
to said 1st filter. Or said compensatory-signal computing element may have further the 1st phase 
adjuster which carries out phase adjustment of the output of said subtractor, and is sent to said 
multiplier, and the 2nd phase adjuster which carries out phase adjustment of said target delta value 
extracted with said 1st filter, and is sent to said controller. 
[0022] 

Moreover, said compensatory-signal computing element may have further the 2nd filter which filters 

said command delta value of an input beforehand. 

[0023] 

Moreover, said controller may be a predictor-control machine which determines in the first half that 
a control input will make the performance index about the deflection forecast, control input, and 
control-input delta value of future time of day in said controlled system into min. Or said controller 
may be a position control machine which adjusts said control input so that the target command 
which integrates said target command delta value and is obtained, and the output of said controlled 
system may be made in agreement. 
[0024] 

Moreover, said controller gives a rate command to said speed-control machine as said control input 
including a motor and its speed-control machine, and said controlled system of said compensatory- 
signal computing element is good for said speed-control machine as said compensatory signal also 
as giving the feedforward signal with which a rate or torque is compensated. 
[0025] 

Or said controller gives a torque command to said torque control machine as said control input 
including a motor and its torque control machine, and said controlled system of said compensatory- 
signal computing element is good for said torque control machine as said compensatory signal also 
as giving the feedforward signal with which torque is compensated. 
[0026] 
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Moreover, said motor may be a rectilinear-propagation mold motor. 
[0027] 

Moreover, said 1st or 2nd phase adjuster may be a low pass filter, and you may be a high-pass filter, 
and may be the delay machine with which a signal is further delayed by the time amount specified 
with the parameter for phase adjustment. 
[0028] 

Moreover, said 1st filter may be a recursive filter and may be a non-recursive filter. Said 2nd filter 

may be a recursive filter and may be a non-recursive filter. 

[0029] 

Moreover, said position control machine is good also as determining a control input with proportion 
of the deflection of the target command which integrates said target command delta value and is 
obtained, and the location of said motor, an integral, either of the derivation, or those combination. 
[0030] 

[Embodiment of the Invention] 

The example of this invention is explained to a detail with reference to a drawing. 
[0031] 

(The 1 st example) 

Drawing 1 is the block diagram showing the configuration of the servo control by the 1 st example of 
this invention. If drawing 1 is referred to, the servo control will have the compensatory~signal 
computing element 10 and the predictor-control machine 20, and will control a controlled system 1. 
[0032] 

The compensatory-signal computing element 10 generates a compensatory signal and a target 
command delta value based on the delta value (command delta value) between the sampling periods 
of the command given from the high order command machine (un-illustrating). 
[0033] 

A target command delta value is the component which can follow the controlled system of a 
command delta value. A compensatory signal is a signal with which the difference of a command 
delta value and a target command delta value is compensated. 
[0034] 

By performing a predetermined operation by considering a target command delta value and the 
output of a controlled system 1 as an input, the predictor-control machine 20 generates a control 
input, and gives it to a controlled system 1. At this time, a control input is determined that the 
predictor-control machine 20 will make min the performance index about the deflection forecast, 
control input, and control-input delta value of future time of day. 
[0035] 

The predictor-control machine 20 could be indicated by the patent reference 1-3 etc., and the 

existing example shown, for example in drawing 7 here is used for it. 

[0036] 

In the example of drawing 7 , supposing the transfer function model of a controlled system 1 is 

obtained by the discrete-time system of Gp(z) =(b1z-1+ — +bNbz-Nb)/{(1-z-1) (1~a1z-1 

aNaz-Na)}, the I/O delta value model will serve as a formula (2). 

[0037] 

[Equation 2] 



Mb Sb 

AP(0 = 2>„Ay(i - ») + 2>„u(' " «) (2) 
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[0038] 

In addition, it is shown here that delta is a delta value between sampling periods. In time of day i, 
since actual measurement deltay (i-n) (n>=K) of the output delta value to time-of-day i-K is 
obtained, an actual measurement is used for the output delta value after it, 
[0039] 
[Equation 3] 

.Vb ,¥4 

A>*(i-/: + l) = ^a n Ay(»-A: + I-«) + Xifc.«0'-^ + l-n) m=-K + l (3a) 

A/(i+m) = £ a *&y*(* + «-«)+ £ a n&y( i + m - n ) + ^K u (i + m - n ) m>-K + \ (3b) 



[0040] 

If it comes out and predicts, output delta value forecast deltay* (i+m) will become a formula (4). 

[0041] 

[Equation 4] 

A/ (/ + »») = £ ^Av(«-«)+ X^wO'-n) + l (4) 



[0042] 

If multipliers Amn and Bmn set the control input of the future to uO) =0 (j>i) here, 

[0043] 

[Equation 5] 

A-**)* = «W*n m = -K + l,K<n<Na + K-l (5a) 



= V* + t> m = -^H0J!»iA» + X-l (6a) 



= Z + *W*> m>-Jr + l,0£»£JW>+JC-l (66) 



[0044] 

It is come out and given. However, it is referred to as an=0 (n>Na) and bn=0 (n< 1 and n>Nb). 
[0045] 

Moreover, if u(j) =u (i) and (j>\), BmO of a formula (6b) will become a formula (6b'X 

[0046] 

[Equation 6] 
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B mQ =0 



K + \<m<,0 



m+K~l 



B »o = Z a A*>-m + m - 1 



(<&') 



[0047] 

Then, future deflection forecast e* (i+m), 

[0048] 

[Equation 7] 



e*(/ + m)= Y t {&r(i + s)-&y*(i + s)) + e{i-K) \<m^M (7) 



[0049] 

It comes out and gives and is a performance index. 

[0050] 

[Equation 8] 



J = Z w m fc* (/ + m) + - /Q} 2 + c{«(i)} 2 + {Ak(i)} 2 (8) 



[0051] 

If it determines that control-input u (i) will become ****** f a formula (1) will be obtained from 
**J/**u(i) =0. However, each constant, and vm, pn, E and gn are given by the formula (9). 
[0052] 
[Equation 9] 



(9) 
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[0053] 

Here, if K= 0, it is the performance index of a formula (8), 
[0054] 

[Equation 10] 

M 



J = Y,™ m {e(i + rn)Hze{i)) 2 +c{u{i)} 2 + c, {A«(0> a (10) 



[0055] 

It becomes. 

[0056] 

And control-input u which makes the performance index of a formula (10) min (i), 
[0057] 

[Equation 1 1] 



z 



u(0 = £ v m Ar(/ + m) - £ p B Ay(i - n) + £e</) - /a) (1 1) 



[0058] 

It can come out. 
[0059] 

The control input from the predictor-control machine 20 is given to the motor controller 3 with the 
output of the compensatory signal from the compensatory-signal computing element 10, and a 
controlled system. And a motor 2 drives by control of the motor controller 3. 
[0060] 

Drawing 2 is the block diagram showing an example of the configuration of a compensatory-signal 
computing element. If drawing 2 is referred to, the compensatory-signal computing element 10 has 
filters 11 and 12, phase adjusters 13 and 14, the subtractor 15, and the multiplier 16. 
[0061] 

A filter 1 1 filters the given command delta value. A phase adjuster 1 3 carries out phase adjustment 
of the output of a filter 1 1, generates a signal S1, and sends it to a subtractor 15. A phase adjuster 
14 carries out phase adjustment of the output of a filter 1 1, and sends it to a filter 14. A filter 14 
filters the output of a phase adjuster 14, and generates a signal S2. A signal S2 is given to the 
predictor-control machine 20 as a target command delta value. A subtractor 15 subtracts the signal 
S2 from [ from the signal S1 from a phase adjuster 13 ] a filter 14, and sends it to a multiplier 16. A 
multiplier 16 carries out the multiplication of the gain K to the output of a subtractor 15, generates 
a compensatory signal, and gives it to the motor controller 3. 
[0062] 

As explained above, while the predictor-control machine 20 controls a controlled system 1 
according to the target command delta value generated from the command delta value by the 
compensatory-signal computing element 10 according to the 1st example So that flattery deflection 
produced only in control of the predictor-control machine 20 since change of a rate or acceleration 
is large may be made small Since the compensatory-signal computing element 10 compensates the 
difference of a command delta value and a target command delta value with feedforward's 
compensatory signal over a controlled system 1 A controlled system 1 can be controlled by high 
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flattery precision, without change of a rate or acceleration producing a transient overshoot and 

continuous oscillation to the command changed sharply. 

[0063] 

Other configurations are also possible although here showed an example of the configuration of a 

compensatory-signal computing element to drawing 2 . 

[0064] 

Drawing 3 is the block diagram showing other examples of a configuration of a compensatory-signal 

computing element. 

[0065] 

The command delta value inputted into compensatory-signal computing-element 10' shown in 
drawing 3 serves as a signal S3 through a filter 11. Moreover, a signal S3 serves as signal S4 
through a filter 12. A subtracter 15 subtracts signal S4 from a signal S3, and sends it to a phase 
adjuster 13. Phase adjustment of the signal S4 is carried out with a phase adjuster 14, and it is sent 
to the predictor-control machine 20 as a target command delta value. Phase adjustment of the 
output of a subtracter 15 is carried out with a phase adjuster 13, and the multiplication of the gain K 
is carried out with a multiplier 16, it serves as a compensatory signal, and is sent to the motor 
controller 3. 
[0066] 

Drawing 4 is the block diagram showing the example of a configuration of further others of a 
compensatory-signal computing element. Compensatory-signal computing-element 10" of drawing 4 
is the configuration of having deleted the filter 1 1 from the compensatory-signal computing element 
10 shown in drawing 2 . Drawing 5 is the block diagram showing the example of a configuration of 
further others of a compensatory-signal computing element, compensatory-signal computing- 
element 10 f of drawing 5 — it is the configuration of having deleted the filter 1 1 from 'the 
compensatory-signal computing element 10 which showed 'to drawing 3 \ Drawing 4 and the 
configuration of 5 are effective when the rigidity of a controlled system 1 is very high. 
[0067] 

When the motor controller 3 of a controlled system 1 is a speed-control machine, the control input 
to the motor controller 3 is a rate command, and a compensatory signal is a feedforward signal with 
which the rate or torque in the motor controller 3 is compensated. 
[0068] 

When the motor controller 3 of a controlled system 1 is a torque control machine, the control input 
to the motor controller 3 is a torque command, and a compensatory signal is a feedforward signal 
with which the torque in the motor controller 3 is compensated. 
[0069] 

As Gentlemen phase regulators 13 and 14 contained compensatory-signal computing-element 10, 
only the time amount set as the low pass filter, the high-pass filter, or the parameter for phase 
adjustment should choose more effective either among the delay machines with which a signal is 
delayed. 
[0070] 

What is necessary is just to choose the high thing of any or effectiveness among a recursive filter 

and a non-recursive filter as filters 1 1 and 1 2. 

[0071] 

What is necessary is just to adjust the phase adjustment value of the Gentlemen phase regulators 
13 and 14, and the adjustment gain K of a multiplier 16 so that the deflection of a target command 
and a controlled-system output may become as small as possible. For example, what is necessary is 
to adjust so that deflection may become small while accelerating the adjustment gain K of a 
multiplier 16 with fixed acceleration, and just to adjust the phase adjustment value of the Gentlemen 
phase regulators 13 and 14 so that deflection may become small while acceleration is changing. 
[0072] 
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(The 2nd example) 

Drawing 6 is the block diagram showing the configuration of the servo control by the 2nd example of 
this invention. In the 2nd example, although the compensatory-signal computing element 10 is the 
same as the 1st example, the position control machine 30 is formed instead of the predictor-control 
machine 20 in the 1st example shown in drawing 1 . 
[0073] 

The position control machine 30 adjusts a control input so that the target command which 
integrates a target command delta value and is obtained, and the output of a controlled system may 
be in agreement For example, what is necessary is just to let the position control machine 30 be 
the PID-control machine which determines a control input by either proportion (Proportional) of the 
deflection of a target command and a motor location, the integral (Integral) or differential 
(Derivative) and the operation of those combination. 
[0074] 

The control input outputted from the position control machine 30 is given to the motor controller 3 
with the output of the compensatory signal outputted from the compensatory-signal computing 
element 10, and a controlled system. And a motor 2 drives with the motor controller 3. 
[0075] 

Here, the position control machine 30 can be freely constituted to compensate for the configuration 
of the motor controller 3. For example, what is necessary is just to constitute the position control 
machine 30 as a PID-control machine sent to the motor controller 3 by making a rate command into 
a control input, when the motor controller 3 performs speed control of a motor 2. 
[0076] 

Moreover, what is necessary is just to constitute the position control machine 30 as a thing 
containing a speed-control machine in a simple PID-control machine and the simple interior, when 
the motor controller 3 performs only a torque control. 
[0077] 

Moreover, in the 1st and 2nd examples, also when motors 2 are rectilinear-propagation mold 
actuators, such as a linear motor driven by thrust command, the servo control of the same 
configuration as what was mentioned above can be applied. 
[0078] 

[Effect of the Invention] 

While a controller controls a controlled system according to the target command delta value which 
was generated from the command delta value by the compensatory-signal computing element and 
which can be followed according to this invention Since a compensatory-signal computing element 
compensates the difference of a command delta value and a target command delta value with 
feedforward's compensatory signal over a controlled system when it cannot follow only with a 
controller, since change of a rate or acceleration is large A controlled system 1 can be controlled by 
high flattery precision, without a rate and acceleration producing a transient overshoot and 
continuous oscillation to the command changed sharply. 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the servo control by the 1st 
example of this invention. 

[Drawing 2] It is the block diagram showing an example of the configuration of a compensatory- 
signal computing element 

[Drawing 3] It is the block diagram showing other examples of a configuration of a compensatory- 
signal computing element. 

[Drawing 4] It is the block diagram showing the example of a configuration of further others of a 
compensatory~signal computing element 

[Drawing 5] It is the block diagram showing the example of a configuration of further others of a 
compensatory-signal computing element 
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[Drawing 6] It is the block diagram showing the configuration of the servo control by the 2nd 
example of this invention. 

[Drawing 7] It is the block diagram showing the configuration of the predictor-control machine used 
for the conventional servo control. 

[Drawing 8] It is the block diagram showing the configuration of the servo control which applied the 
predictor-control machine shown in drawing 7 . 
[Description of Notations] 

1 Controlled System 

2 Motor 

3 Motor Controller 

10—10"' Compensatory-signal computing element 

11 12 Filter 

13 14 Phase adjuster 

15 Subtractor 

16 Multiplier 

20 Predictor-Control Machine 
30 Position Control Machine 
S1 - S4 Signal 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the servo control by the 1 st 
example of this invention. 

[Drawing 2] It is the block diagram showing an example of the configuration of a compensatory- 
signal computing element. 

[Drawing 3] It is the block diagram showing other examples of a configuration of a compensatory- 
signal computing element. 

[Drawing 4] It is the block diagram showing the example of a configuration of further others of a 
compensatory-signal computing element. 

[Drawing 51 It is the block diagram showing the example of a configuration of further others of a 
compensatory-signal computing element. 

[Drawing 61 It is the block diagram showing the configuration of the servo control by the 2nd 
example of this invention. 

[Drawing 71 It is the block diagram showing the configuration of the predictor-control machine used 
for the conventional servo control. 

[Dra wing 8] It is the block diagram showing the configuration of the servo control which applied the 
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predictor-control machine shown in drawing 7 . 
[Description of Notations] 

1 Controlled System 

2 Motor 

3 Motor Controller 

10-10'" Compensatory-signal computing element 

11 12 Filter 

13 14 Phase adjuster 

15 Subtractor 

16 Multiplier 

20 Predictor-Control Machine 
30 Position Control Machine 
S1 - S4 Signal 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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